Visibly altered surfaces of basalts were removed with a rock saw. Cut surfaces were 28 abraded with silica emery paper and washed with 18.2Ω Milli-Q (Nanopure) water, and 29 subsequently dried overnight. Rock pieces of about 100 grams were crushed into small chips 30 and processed to fine powder using an agate disc mill. This procedure avoids possible metal 31 contamination from sample processing. 32
We modified previous analytical methods for gold and PGE contents (Fischer-Gödde et 33 al., 2011) and have established in Wuhan for different types of geological rocks (Cheng et al., 34 2019) . The bulk rock gold and PGE contents of xenoliths and basalts were determined after 35
Carious tube digestion in reverse aqua regia and chromatography separation: PGE by isotope 36 dilution methods and gold by two independent methods of standard addition and internal 37 standardization of gold to platinum (Cheng et al., 2019) . After addition of a suitable amount 38 of mixed 191 Ir-99 Pt-105 Pd and 185 Re spike solutions, about 2 grams of powder of each 39 sample was digested by reverse aqua regia (5 ml of 14 M HNO 3 and 2.5 ml of 9 M HCl) in 40 pre-cleaned Carius tubes at 240 °C for 3-4 days. The digested sample solutions were 41 transferred to centrifuge tubes, and 6 M HCl was used to rinse the Carius tube twice, and then 42 combined with the sample solution. After centrifugation, the supernatant solution was 43 completely transferred to weighed Teflon beakers and 6 M HCl was further used to rinse the 44 centrifuge tubes and transferred to the Teflon beakers. These processes ensure complete 45 recovery of Au and PGEs, which is important for quantitative determination of gold if the 46 standard addition method is applied (Cheng et al., 2019) . 47
About one quarter of each sample solution was weighed and converted to chloride for 48 chemical separation. Chemical separation followed techniques described previously (Cheng et 49 al., 2019; Fischer-Gödde et al., 2011) , and gold, Ir, Ru, Pt, Pd and Re were separated from the 50 matrix by cation exchange chromatography using 10 ml of pre-cleaned Eichrom 50W-X8 51 (100-200 mesh) resins. The samples were dissolved in 10 ml of a mixture of 0.5 M HCl -40% 52 (V/V) acetone and loaded on the cation resin. 20 ml 0.5 M HCl -40% (V/V) acetone was 53 Pages 3 / 23 collected for complete recovery (> 99%) of Au and PGEs. Afterwards, the eluent was dried 54 down to 0.5-1 ml. 55
The chemical purification procedure removed most matrix, except for some Cr, which 56 can be abundant (hundreds of ppm or more) in mantle xenoliths and basalts. To avoid the 57 potential effect of remaining matrix, two independent methods were used to determine the Au 58 contents: 1) internal standardization of gold to platinum, which is precisely determined by 59 isotope dilution and 2) standard addition which eliminates the effect of remaining matrix. For 60 the standard addition method, the sample solution was quantitatively separated into three 61 fractions and 1.25 M HCl and/or the gold standard solution with known concentration was 62 added (Cheng et al., 2019) . 63
The samples in 1.25 M HCl solutions were measured by high sensitivity sector-field 64 inductively coupled plasma mass spectrometry (Thermo Scientific® Element II) at the State 65
Key Laboratory of Geological Processes and Mineral Resources, China University of 66
Geosciences, Wuhan. The detection limit of instrument was about 0.8 ppt for Au. The 67 monitored intensity of 181 Ta was low and the potential oxide interference of 181 TaO on 197 Au 68 (monitored 181 Ta/ 197 Au < 0.001) was negligible in the routine measurement conditions with 69 Ta/TaO ratio of 0.002. The total procedural blanks were very low for gold (≈ 5±5 pg, 2sd, 70 n=20), which resulted in low detection limits of our analytical methods. The abundances of Ir, 71
Pt and Re by isotope dilution were obtained with Au from the same aliquots. The sample 72 solution was further purified by anion resin for Ru and Pd (Cheng et al., 2019) . 73
Data quality of gold abundances and sample heterogeneity
74 Accurate analysis of geological samples with low gold concentrations is very 75 challenging. Application of aqua regia and Carius tubes achieved low total procedural blanks 76 (Cheng et al., 2019; Fischer-Gödde et al., 2011) . In our methods, the total procedural blanks 77 were only 5±5 (2sd) pg for gold and resulted in low detection limits ( Figure DR1 ). The data 78 quality of gold abundances was extensively evaluated in this study. 79 Gold concentrations were obtained by two independent methods: internal 80 standardization and standard addition. The values from the two methods are consistent within 81
Pages 4 / 23 a few percent (Table DR1 -2; Figure DR2a ). Geological reference materials with variable 82 compositions and their replicates such as TDB-1, BHVO-2 and GPt-2 have been analyzed and 83 the results showed the high precision and accuracy of the analytical methods (5-15%, 2sd) 84 (Cheng et al., 2019) . For example, the replicates of TDB-1 by our method displayed a mean 85 value of 6.1±0.7 ppb (2sd, n=20), similar to the certified 6.3±1.0 ppb (2sd) and those analyzed 86 by nickel sulfide-fire assay (6.2±0.6 ppb, 2sd, n=20) (Richardson and Burnham, 2002) and 87 HF-acid digestion (6.3±1.7 ppb, 2sd, n=21) (Pitcairn et al., 2015) . UB-N was determined 88 using internal standardization methods, and the gold content ranged from 1.0-1.7 ppb with a 89 mean value of 1.49±0.52 ppb (2sd, n=11) (Fischer-Gödde et al., 2011). Our results were 1.1-90 1.4 ppb with a mean of 1.2±0.16 ppb (2sd, n=4). The gold in BHVO-2 is 1.1-1.4 ppb with a 91 mean of 1.3±0.3 ppb (2sd, n=7). Overall, the typical analytical uncertainty for gold contents is 92 about 5-10 % (2sd) but can be larger (20-50%) for samples with very low gold contents of < 93 0.1 ppb (Table DR1-2; Figure DR2b ). 94
Sample heterogeneity is often thought as a critical issue for Au and PGE contents in 95 ultramafic and mafic rocks. Thus, we have measured replicates of many peridotites and 96 basalts. For five basalts and three mantle xenoliths, the aqua regia solutions from the same 97 digestion were repeatedly purified via column separation and measured, and the results show 98 identical results, indicating excellent reproducibility of the gold data (Table DR1- between previous work and this study (Table DR1 -3). 105 
Supplementary notes

Discrepancy between previous and new values on peridotites 188
The PGEs contents in this study are generally consistent with previous values but gold 189 displays obvious discrepancy. The gold and PGE contents in peridotite xenoliths from Hebi, 190 Mengyin and Shangwang have been measured before and also by this study (Figure DR5 ). 191
This gives us an opportunity to better compare the obtained data. As discussed above, sample 192 heterogeneity is not the issue because the replicates show repeatable gold and PGEs contents 193 ( Figure DR3) . Instead, the different data quality for gold contents may be the main reason. 194
Previous gold data from North China Craton were highly variable and mostly higher than 195
Pages 8 / 23 other regions worldwide (mostly 3-16 ppb, Figure DR5 ). However, the peridotite xenoliths 196 from Hannuoba show low gold contents of 1-2 ppb, which are more reasonable for fertile 197 mantle rocks (Fischer-Gödde et al., 2011). The high values were mainly obtained by NiS fire 198 assay pre-concentration method, but the latter was by aquia-regia solution with rather low 199 blanks (a few pg). It is well known that the NiS fire assay method often shows variable levels 200 of procedural blanks for Au (e.g., from <0.1 ng to several ng), sometimes similar or even 201 higher than samples (e.g., Barefoot and Van Loon, 1999; Gros et al., 2002; Oguri et al., 1999) . 202
It implies that it is difficult to accurately measure samples with low gold contents sometimes. 203
Given the inconsistent values in previous studies, we thus have set up the robust analytical 204 methods and used a lot of international geological reference materials to test our data quality 205 (Cheng et al., 2019) . Our new methods led to very low gold blanks of a few pg, which makes 206 it possible to measure samples with rather low gold contents. The gold contents in this study 207 were also obtained by two independent methods for one sample, and they are consistent with 208 a few percent ( Figure DR2 ). 209 The average gold contents from the former are 2.2 ppb, a factor of 3-4 times higher 275 than the 0.7 ppb of the latter, indicating a higher contribution of Au from the metasomatized 276 SCLM, although the metasomatized SCLM was not rich in gold (< 1-2 ppb, Figure 4 
Gold contents in mantle-derived basalts
